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(54) OPTICAL RECORDING/REPRODUCING METHOD, 
AND OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a high 
reproduction output in all included recording marks and 
to realize high reproduction durability when 
recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or 
recording marks each having a dimension which is equal 
to or larger than the resolution limit but is close to 
the resolution limit. 



noble metal oxide layer, the noble metal oxide layer is 
deformed by decomposing a noble metal oxide to form the 
recording mark string. In the noble metal oxide layer 
wherein the recording mark string is formed, noble 
metal particles are irreversibly deposited and the 
deposited noble metal particles are irradiated with a 
reproducing layer beam to read the recording mark 
stream. When a wavelength of the reproducing laser 
beam is defined as X and the number of openings in an 
optical laser beam irradiation system is defined as NA, 
the recording mark stream includes at least the 
recording marks of which a mark length is < 0.37A/NA. 



SOLUTION: In the optical recording medium having a C0PYRIGHT: (C)2004,JPO 
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16nm: 2 9 d B , 

1 8 n m : 2 8 d B . 
30nm: 27dB 
X' fc o tz o 

[01 02] 

Sltt ffil 1 - 8 (D2CDlfiji:PdO z if<P|gg|C £■&£&) 

PdOi»6«iftft|ltftft|4(ia1. 1 OUiftftTKlll. * CD |jg W £ 2 ~ 

£> co > ?;uc , l^itf'^y-^^iut, *ft^;lxcDSS£tt-c-iB$ijt:y^3 o 

Onm 50nm.) CD f B It V - £ ?l] £ f B It L . iS # 8? fit f y 7 y ? £ ffl lx T 

4mW(014/i9--CitL, C N R $ IS L . St^^JKO P d O z i C N 

RtroKliii, r » £ : CNRj 0$TiLt t 

2 n m : 2 6 d B , 

4 n m : 3 5 d B » 
10nm: 3 2 d B , 
15nm: 26dB 
T* fe o tz „ 

[01 03] 

gjrgjj - 9 ( gi 2 cd m & : ifc'&>\s.m50)ffii$.#m\z < i:zitm) 

ft » 41 H 5 £ S i\ A u *fcliWT?i*LfcSfrltSllfi«| 1-1tH«l:LTft8LfciJ- 
>^)HC, E8/^-9mWCiJi|t"7f 4 0 0 nm (? — 9ft2 0 0.nm) ©E§7 - 
? *>] £ IB IS L . fi«(Stfc''^7'^ffflUt4 m WfflI4/W-T'S±LfctC? )< ft 
l»l|Rll5tI»$tt*4<!:CN R t (D m 9k It . 

5 i : 1 9 d B ; 
A u : 2 0 d B . 
W : 2 4 d B 
■C fe o tz o 

[01 04] 

C CD & S li . ftl&i|Xll5|ifilttt&<!:LTAu, S i * fc It W £ fff ix £ £ . ffi £ <t *t S4 £ ffl 
ix S i§ £ K tt ^ j@ jg & fg lift ft A< g < 5Ki$SLTl^. ft&«gMb$Uf4£t3tJ£-f 
•S A g O x -t *l i ft I* qft IR §1 A< /Jx $ tf> . Z CD H 16 03 I Z fc If & £ # |± ^ a *< =F + » 

t ft y , is ii b* iz # m l ft ix . Lfci'ot. a «) ft ft © 4z m cd # a *< & s t ft § . ft jr 

If 5 £ A u * tz it S i T m ft L « £ IC + # ft ft 14 A< b *l ft ^ o fc <D It , A u CD i§ li 

^e#¥A<IO©tA g o x Ii:SiA<et3i.Jlc<^ofcfcAl?fel)<!:t^bti. S i CD i§ 

£ It S i CD OR i|R % & A< /Jn $ L x ft ^ IJR 1R H <t L T + ft Iz « fig L ft o fc tz Sb X & t % tL 

t>tl & o W £ flUx f- if £ li . ?i£®t!!lLTm : &t&mtLT\t1&mt&tf. W li « lx « ft 

t- & ztzth . m <d n & mm it ® m a iz & if & m & m £ mm l tz t <d t % it t> ti $> 

[0105] 

gjjgjgn - 1 O ( E) 2 CD % g : f 2gj»l3 2tPj3Sfttt£Uz.J;.S>lt&) 

I2ilt*l3 2 £ g ^ ^ « ^ $ ft L fc II: li II S£ tfl 1 - 1 il^l$l:LTjtMLfct 

>^JH:^Ot, fBli/<9-14mWr-. EMlf^f 4 0 0 nm C7-^l 2 0 0 nm) 

CD SB Si 7 - £ ?ij £ IB & L , fi»itf7^7'y7Jffl^t4mWfl)I4/\9-tI4Lfc 
[0106] 

£ fc . ±fBIBIf7-^5ij£^»^^e-y^7^^£ffltxxo. 7mW<DfS±/\"9-£?|± 

Ltz t z h , cNRiiifbftftAxofc. -f ft =h> *, . Ji^S4t^pl^-eifeofc 0 

[0107] 
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-1TfflUfcZnS-S i O 2 * T 14 4 frlC « I* *t 8 T? ft * fc to . AgO x fl)»Sl: 

J: l J4^Lfco 2 A< > ER?-C i LTllltiSfl«ftftllfl:ft|4>t>l:»lt-e»« 
A> o fc tz to fc # X h ti 4 o 
[0108] 

MM® 1 - 1 1 (l2g)iig:g2^iftl3 2(Dggl:j:j) ) 

m 2 mmwm 3 2 ammz i o 0 nmt ifes»itxtMi - 1 t use lt^>^jh 

M L fc „ c cd +>- ^ ? ;u ic IB ft /< 9 - 1 imwr, sjilf-yf 4 0 0 nm < - $ ft 2 0 

0 n m ) CD IB ft V — £ ?ij £ f B ft L » |»|ie»^7»?tfll»T4mW© , »4/<9-'C 
14LfcK5. CNRItH&itlSfr'jfc, 

[0109] 

* fc , ± IE IB II V - 1 51] £ SB IS L fc S & fc £ « # 8? m t* $ 7 v -J IC J; ij 4 m W T' IS ± 
L fc & CD ^ *t ? *i Ic fc T . E»»ie';>7»;?SJSl»T0. 7 mWffllt/^-fS 
£ L fc fc l»f *l©*6t4 0 d BKl±©C N RA^bilfc. 

[0110] 

-1 ?flf«Lfc*^?A©»3 8t»B 3 3 0)±|:, SUlBHtlf 1 On 

m«Agi*fcttA ilSBOtticil:*'), El 3 lc * -f $ CD +)- > ? ;u £ fc » Ag 

BfccfctfA I H tt . * *l •?* *!. A g * - *r* >;/ h fc J: A I K £ A rgiSttX^ 

[01 1 1 ] 

CtlbfDf >^JH:oUT, IB ft 9 — 1 0 m Wt? , E?l If »-/ f 4 0 0 n m ~ 1 . 6//m 
(V-?ft200~800nm) CD IB ft 7 - ? $lj £ *l ? ft »2 L , 18. 'A M & tl° V <7 T V 

Zf £ m I* T 4 m W CD IS ± /N° 9 - T* II £ L fc *S JR £ » El 1 2 IC * -T „ ft . 0 1 2 IC 14 » £ 

ltS6ifiSlt'U^-9->^;UCDiigm : tjFLTfe4, 
[0112] 

01 2^b. S » ■ 6 $ H I* 4 C fc J: ij . 8?<£lfi#i^yfc*£ftIBft-?-*CDCNR7E>< 
[0113] 

H ffi fl] 2 - 2 (El3CDljSig:J5aj|f6CD|iggfc c k5'±&) 

& S* Jl 6 £ El 1 3t*tIS t Lfc84»l*SUS«|2 - 1 tmmi~LT-*^Zfjl,£ttmLtz 
„ :*ibfl)t>?;u:oi>t. *ft>*ftcDftiSIBft/*9--CIB5iJfc:-;/?-4 0 0 nm ( V — 
? ft 2 O O n m ) CDsfift^-^/^IBftL. f ^ lg ffi f 7f 7 ^ ? ffl L^t 4 m W 05 I 4 
M* 9 — T- H ± L tz £ SI £ . El 1 3 fc I" . 
[0114] 

El 1 3 S m M 6 CD 11 A< J? < ft 4 15 fc* . ig (£ ± |c fc If £ C N R A< « < ft 6 C fc 

A' 2^ 4 „ 
[01 1 5 ] 

SI It « 3 (El4CD%ii:#ra{giiJi7CD2)gl) 

nife0iji - 1 T-^sjLfc-9->^;ucDmi^m^e3 1 tn&mmitvt® 4 t <omiz . «? as 

« £ B 7 fc LtSJ 5 nmCDg^y-f^BS^lS-r^CfclC^y, @4lC*-r^itcD"9-> 

? frzmtz, mifr 4 mm\t. s i 9-^*7 h$ a r/N 2 = 8/2©siit©i6**A 

8B« + -CX/<?*»J:/Sf-f«CfclS*y»jaLfc. g lb ^ -T HI If CD *§ J$I4 S i 3 N 4 T? 

ft o fc . 

[01 1 6 ] 

wCD"9->^;HCfBiS/^9 — 1 OmWt, SMt'7f 4 0 0 nm ( "7 — 2 ft 2 0 0 n m ) CD 
IB ft 7 - * 5iJ £ IB II L . (5»*IS6t , ^777"$lilKS4Lfci:5 > fl ± /\' 9 - A< 3 
mWCDfc#lrS^CDCNR35dBA<^P)Hfco ~ 7j * lt« 1 - HHmLfcl" >7"* 
T? 14 , C N R A< ft * fc ft 4 S 4 9 - 14 4 m W fc r> fc CD 7? . *rtiiffiji®7£|6lt^Cfc|C 
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[0117] 

mmm 4 (B50fliiS:3fcftttjB5gtftifai*«a) 

0 5 IZ*? J: o \Z . S«2/miliS«:^3 1/»£RiHbfelJ§4/m2g§H*Ji3 2 ^ 
f>4-S«llS3i^ : &-r43tT-<7.^-y->^;u$Ji$j$Lfc < , C <D > 7 ;Ui , SlJfi « 1 - 1 
<7> 1/ ? ;U ^ b , %ft4RJl5£J:tf1R3R«1*J|3 3£fl)^J£o*:1t&T?&&. fc *: L . 
*^a^<b^(l4<DJf^li, 1 8 nm£f-li60nm£Lfc o 
[0118] 

*£BBft:*|]i4©W*A<1 8nmffe5¥>^iH:> 5-1 4 mWAEft/^-t. IB 
91 f 'V f 4 0 0 n m (V-^g200nm) 0> SB II 7 - ? $1] £ IB H L , « # 8? t& t' «V ? 7 
•y7"^i^T4mW(DS4/?9--Cl4Lf:i:5 > C N R li ® h> *l ft i tz . - * . Z 
0 V ^ Z? )l \Z . 1 4mWfl)E8/<9-t, EJItf';? 1. 6//m(V-^g800nm) 
<DU&V-?m$mmL. 4mW0S4/<9-1?I4Lf:t:?. > 3 4 d B ID C N R 
b ft tz „ 
[0119] 

£ , *4iiftfti4fl)I$*<6 0 nmt*S^>7'iU:J}L. 7mW(DfBt|/'?9-T 
. E«e-yf 4 0 0 n m (7-5S 2 0 0 nm) <D f B It 7 - ? 5U £ f B || L , 
i'7^JffllK4mW(DS4/^-t'StLf:t:?> l 1 2 d B © C. N RA<Sb*lfc. 
-15 . C(D-9->^;HC x 7 m W 0) IB ft 9 - T' , IB $l] if ~j 5 1 1 . 6 U m 8 0 0 

n m ) 0) IB ft 7 - ? *ij £ IB ft L , fi»(gffi tf'^ 7 ^ fflUT 4 mWCSt/W-TI 

£ L £ C 5 , 33dB(DCNRA(il^f:„ 
[0120] 

C © |g g li . jt OS JR H 5 £ |g It < T t IB It A< ft T- & y . fro il $ S £ *< pJ fll T- -5 C 
tl*Ltl»S. LH'ot, ft£«iMb&4gt*7!><!BftlftLTMt-"i>C£A<:bfr.& 

o 

[0121] 

Si7-5 § 2 0 0 nm) fl) 7 - ^ fl) S« 1 14 A< T 51 1 t $. IJ , 65 f B L If £ 2) - X 
A fr 8!i fr fr o fc i % *. b ft •!> . — ^ , t^Ii)bil4(Dl$A<6 0nm©-9->^Jl,-C 
I*. CNRIifil\A<jtg8?$S±A<pJfi&-CfcSo 
[0122] 

SStS4l:fcl^TC N RA<f c,ti%i\, fciUttiKftofcCtt, UTOm&lz&Zt 
% *. b ft S c * r » ISS4A<5i|t&5:i^b > IBIS^lciift^«^4A<u-if-t* 
-AfcifiiKLTgSL. A gO x A<A gi0 2 i:t»)gLTie§[7-^ 4<i)it**ifct^ 

*. b ft * 0 l fr l- , f^ilSl-l*«^M^^b^)l4t^^lcA.go x *<lft^i:#s■t^•■f. & <* 

4» I- U - If - t* - id) n& £ }I d Jf A< ft < ft o T L £ o to , H±ffl0U-1f-t*-A 

£ m % l t t, ft ± m m<t ®> m 4 o m s *< * + # t u y . a g *a ? s t ^ #r tu l ft l> * 

. + I- li 8 L ft fr fc <!: # * b ft * . ft^IISiki§4 $I< Lfcii^lcS^^S± 
*< *I & i: ft o fc © li , ft£«iHb&)!l4(Dfti8iiXftA<£< ft o f: tf> <>: % *. b ft £ 0 
[anon* ft KB] 

[01] (A) li, *S£BJJ(DfttBf|&ft<D*Jtii£*-rBTffi0-l?;fc£ o (B) J: (C) 
li*ft-?ft»K$j££*-f0®ttffl¥S-CfcoT, (A) \z * ? & #. 0) m & <D & & $1 M * 
iSillltfcy. (B) I*. mW©/? l 7-fI4Lf:S(Df I, (C) li, 

IB fS & K 4 m W 0 «7 - T' S £ L- , & l> T? 1 mW(DA9-ti4Lf:iClIffe§. 

[02] *£Bji©3fctBf|&&<Dti/*#]£^tBiE0T'fc6 o 

[13] **B3<DjtIB||^<*(Dte(D^fiE0iJ^*-rBiBlE|-Cfe'2). 

[04] *»W03tlBli«t*(Dte<D^jSe>J^*-rBTii0-efci). 

[05] *^Bja>3tlB»!«<*O><ft<D^jS<5il$*-rBT®0-Cfc^. 

[06] 7-^giCNRt(DSiHty77t*fc5. 

[07] 7-7§tCNRifl)lf|^*t^77fJiii 0 
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[09] BtB»tCNRi:0||ft«St^77?»4. 
[11 0] ft±®&tCNRt<Dffl1&£7jit'?' : 77T'i>&o 
[|1l]ii@atCNRtffl|i{6SSt^77tfc4. 
[01 2 ] 7-HiCNRi(DSSHt5'77T'fe5. 
[01 3] SltiOIJtCNRtfflSISHty^^tfcS. 

[014] (A)li.*^BJ(D5ttSil!«<*(Dm^^*tBiB0T'fe-S <J ( b ) J: ( c 
) liftlftllliilJStilftfflilTfeot, (A) IC^-fJittOBiiiOiliaS* 

?i«ti?itfey. ( b ) it % isitic 1 mwffl/^-fiiLtf ©?s. ( c ) a 

, IB iS & \Z 4 m W © /\° 7 - T* H * L , mWlD/^-flftLfc^DlltfeS. 

[01 5] 7-^fitCNRt©B«$*ty7:tfc4. 

[01 6] CNRtfflltSS*tf77tfc4. 

[»#«)»«] 
2 

31 m i mwwm 

32 |2gtfti 

33 I3llt|:||. 

4 it * ft ift it n 

4 0 tfUiLfcttief (A gfif) 

41 ^thLtzn^mm- ( p t « ^ > 

5 ft PS JR if 

6 K W Jf 

7 *t Hi £SI n 
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(51) Int. CI. 7 
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